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ABSTRACT

This report describes the modification to, and the tests of, the air
crew parachutes, the objective of which was to provide a crew initiated

and controlled turn (steering) capability during a descent,
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INTRODUC TION

The personnel parachutes used on the SR-71 are not standard USAF
personnel parachutes. The standard chutes are smaller and {latter
and are capable of being turned during descent. The turning technique
requires the relcase of four of the suspens ion lines from the canopy to
the risers attached to the crewman's harness. Following this, the
crewrnan, by chinning himself on one of the four risers, can cause
the canopy to turn and thus can control his heading and, therefore, to

some extent control his landing point to avoid obstructions.

This report describes the attempt to provide a similar feature to
the larger diameter and extended skirt canopy parachute used by

the SR-71 air crew. ‘

FOR Uk -
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CONCLUSION Lopl

''''''
.,

The intent of providing turn capability to the SR-71 parachute is to

increase an air crewman's chances for survival,

However, fast:reaction and high éhysical strength are required for
successful use of the six 1iﬂe release method on the SR-71 parachute
system. These requirements could not be met even with our extremely
rigorous training programs. Also incorporating this technique will

increase the complexity of parachute packing.

Therefore, it is concluded that this technique actually detracts from
an air crewman's ability to survive and it is not recommended that it

be incorporated in the SR-71 parachute system.

[
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DESCRIPTION OF MODIFICATION

An examination of Figure 1-5 will disclose the important anatomical
features of the SR-71 air crew parachute when fully deployed. Following
tests described in other sections of thlls report, it was determined that
the optimum number of suspension lines to be released was six; three

lines from each aft riser to the canopy.

Figure 1-1) gives an overall close-up of the risers and the modification
to the aft risers to incorporate release lines to effect the release of the

three suspension lines mentioned above.

Figure 1-2 is a more detailed close-up of the upper portion of one of
the release lines and its attachment to the "D " ring to which the

3

suspension lines from the canopy are attached.
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The purpose of the static tests was to determine the static strength

4

of the suspension lines with and without the modification of adding

the release line shown in Figure 1-2.

As shown in Figure 1-2 three of the eight suspension lines to the '"D"

ring were modified for these tests.

were used.

Also full length suspension lines

An examination of the following table of test results shows that the

modification did not degrade the strength of the system.

Sample No.

O 0 N O b WY e
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WHIRL TOWER TESTS

The purpose of the whirl tower tests was (1) to test the pull force
required on the relcase line to releasec the three suspension lines
under simulated dynamic conditions and (2) to verify the structural
integrity of the parachute lincs and risers ﬁnder simulated dynamic

conditions.

(1) Three tests using 300 1b. dummies were run at 170 KIAS
to check pull forces required to release the three suspension

lines, The results were as tabulated:

. Test No. Pull Force Lbs.
L..H. 40 R,H. 50
2 . L.H. 45 R.H. 35
I.H. 60 R.H. 60

(2) A scrics of tests were run at various KIAS to verify
structural integrity. The three tests at 170 KIAS reported
above demonstrated the structural adequacy of the system

at that KIAS.

Three tests were run at 300 KIAS with 300 1b. dummy and with a Navy
test harness. In the first test, the "D" ring on the ha‘rnes.s pulled out
when theé chute was approximately 3/4 open. In the second test, the
neck ring on the dummy came away when the chute was approximailely
3/4 open. In the third test there was no camera coverage and threfore
no record of the séquence ofvfailure. In ail three of these tests the -

dummy separated from the chute. The release line modification was

Approved For Release 2002/11/08 : CIA\'I/RDP75B00285R000100080012 0
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unaffected in all three tests.
An additional two tests were run at 225 KIAS and 250 KIAS
respectively with complete success.
5
[ _,,____,__'__'__“___T
IONIRED !
= GRAM |

) . - ¢ SR LE Y
Approved For Release ZOOZIFIQB: @\‘Rﬂ%&ed&gtrm&od’m 080012-0



-1811

Sp
Approved ForNRélease ZOT(ZAEUHQ p%IA:RDI?ZS]BQOB 000100080012 0 Page 8
SENIOR C' “\JI]I IS ‘~‘-"'\M

FOR OFFICIAL USE QMY

AIRPLANE DUMMY DROP TESTS

The purpose for making drop tests with dummies from airplanes was
to discover the optimum number of suspension lines to be released to
render the parachute capable of being turned (steered) by the air

crewman.

These tests were performed with a 300 1b. dummy being dropped from
a C-130 at 10, 000 feet altitude and at 110 - 125 KIAS,

The SR-71 parachute has seven (7) suspension lines on each of the two
rear risers (see Figure 1-2) and eight (8) suspension lines on each of

the two front risers.

The first drop tests determined the maximum number of suspension

lines that could be released on the rear risers before the canopy

" collapsed. The canopy deployed stably with a total of eight lines

released (four on each side). However, when 10 lines were released

(five on each side) the canopy would alternately fill and collaplse_ at

approximately 50 foot intervals. This established that the maximum

number of lines released per rear riser should not exceed three (3)

per side in order to provide the required safety for live jumps.

It was further determined that for proper stabiiity in terms of canopy
action, that no more than three lines per riser should be released.
Therefore, the optimum number of lines to be released to effect turn
control of the chute during descent should be three per rear riser

for a total of six.
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LIVE JUMP TESTS

The purpose of these tests was to evaluate the fedsibility of the air

crewman turning (stecring) the parachute during descent.

The live jumps were made from a C-130 flying at 10, 000 feet altitude
and 110 - 125 KIAS. The first nine jumps were with "shirt sleeve"
equipment to acquaint the men with the parachutes and other SR-71

equipment and the suspension line release. The other nine jumps were

‘made with the men wearing full pressure suits. The technique of

suspension line relecase used was to release three of the seven lines
on each of the rear risers in consecutive order after the canopy opened
(Figures 1-3, 1-4 and 1-5).

*

To summarize the written statements of the jumpers which are

duplicated in the appendix:

The jumpers reported that it required approximately 30 seconds to make
360° turns with the six suspension lines released. Holding down a front
riser to effect the turn was exhausting effort, The descent rate was

unaffected by the release of the six suspension lines, remaining

.approximately 20 feet per second. Also a constant turning factor was

introduced after line release which demanded continuous physical effort
to overcome. The down wind velocity was increased by four knots at

a ground wind velocity of eight knots,

A . LD
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APPENDIX

Live Jump Test Reports

Name Date

Simpkins, Jimmie C. | 9 June 1971
11 June 1971
30 June 1971
2 July 1971
Alexander, Guillermo M. 4 June 1971
| _11 June 1971
2 July 1971
8 July 1971
Nye, James W. . 9 June 1971
’ 11 June 1971
8 July 1971
Sallee, Jettie L. . : 4 June 1971
9 June i971
30 June 1971
2 July 1971
Br_own,‘ Herbert R. 30 June 1971
| 8 July 1971

Powers, William E. Jr. 4 June 1971
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. - [} NITIA GRADE _ . N SERIAL NUMDER
LAST NAME « FIRST NAME » MIDDLE INITIAL l ORAD! "’;;C\‘k.\\RtD t STAT
corCiaL AQLES S F 0 e i
o N . tRAR: ol .
STMPKINS, JIMMIE C. CooR Calor i eAPIATR
S ST
PARACHUTE TYPE T TMAIN CAHOPY TYPE . ) 7
oo
I |
[X] Back ] sear [C] 2¢' STANDARD FLAT [C] 20* PERIONNEL [ t-10 &‘;' \«\‘
AV
] cHEsT [ rvroor {T] =24' STANDARD FLAT ] oTHER ‘v(;" b
: .
PARACHUTE PART NR -
UNUBSUAL OCCURRENCE MAIN CANOPY DATA
) ves R wo DAMAGE TWIST IH LINES
RESERVE PARACHUTE DATA [X] NONE ] MEDIUM @ ves ] wo
USED
] uwieHT [T HEAVY NR OF FULL TWISTS
vES NO
- B : SEMI- 1NV ERBION TOMPLETE TNVERSION
UNUSUAL OCCURMENCE , [ ves [X] wno {3 veEs NO
' = SQUIDDING CANOPY TNJURIESR
vES NO
- ) ves X] wno ] ves X] wo

REMARKS 1

Project Number JON 134ADO Altitude 10,000 Delay 5 Second (uncontrolled free-fall)
Speed 125 KIAS, Aircraft C-130/358. Upon exit from the aircraft the weight of the
seat kit caused the jumper to have an unstable condition, Approximately 5 seconds
off ramp the jumper pulled the ripcord with no problems (easy pull), Release of seat
kit was accomplished with no problem. Turning of the main canopy with no lines
released had negative results, Upon release of the left group of lines with a
.vigerous jerk the canopy seemed to gain more oscillation, Turning with the left three
lines released was very sl ow, however, a 180° turn was accomplished in approximately
30 seconds. The right group of lines were released with a slow pull and released
with very limited pressure, Turning with all six lines released was very slow.
"Approximately 180° in 30 seconds. The seat kits swinging movement under the jumper
appeared to nulify all turns, Forward drift can be increased, slightly by a front

riser pulled all the way down to chest level,
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LABY NAME « FIRST HAME « MIDDLE INITIAL GRADI. v . .| IENUA‘L"NUMBI‘.R
SIMPKINS, JIMMIE C, CAPTA | , [STAT
’ %R OFF
PARACHUTE TYPE MAIN CANOPY TYPE . ’\ N
. . N2
o (K1 eack ) sear [T 26" STANDARD FLAT [T] 20* PERSONNKL ] vego ul \j{
(7] cuxsy N ™} Tnoaw [7] R4 RTANDARD FLAT [X] oTnmn /y\{\/ i
MAMACHUTE PARY 1N ,;
UNUBUAL GCCURNENGH MAN CANOPY DATA i
) vese ] wo ' DAMAGE TWIST IN LING#
RESERVE PARACHUTE DATA X} Nong [ MeEDIUM [ ves [_X] HO
USED
[ wiskr (] weavy NR OF FULL TWISTE mevmemeee
0 ves (A we SEMI-INVERBION TOMPLETE TNVENEION
UNUSUAL OCCURNENCE {T) vEs [K) wNo 1 ves () wo
’ SQUIDDING CANOPY INJURIKS
(1 ves (R wo "1 vns [X] ~No {7 ves K] wo

ME AP R T

Test Program JON 134ADO - C=130 Alrcralt = 125 KIAS

Jumper departed aircraft in regular alrborne positlon, Delayed approximately 3=5
seconds and pulled the ripcord. No.problem; easy pull, Relcase of the seat kit was
accomplished with a straight up pull, No problems. Several attempts werc made to
turn the canopy with no lines released (negative results), The right three lines

were released with a jerking motion., No problems, The left three lines were released
with a slow easy pull.  No problems, The seat kit raft was swinging to the right side
of the, jumper so the left front riser was pulled to chest level for approximately 1
minutc. The canopy wade two 360V turns to the left., Turns using vear one riser

8lips were much less approximately one 360° turn in 80 seconds. The seat kit rafe

appearsa to swing more Lu a front to vear motlon ve turnlng to o vight or left paLtoxn.
Canopy has good stability with very mloor oscllilat lons,
.
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LABT HAME « FIRSET HAME « MIDDLE INITEAL GRADE BERIAL NUMDRER
SIMPKINS, JIMMIE C. : CPT
[PArachnUTE TYPE MAIN GANOPY TYPE
[} sack ' ] seaT [] 2#° STANDARD FLAT ] 30* PEnsONNEL: 3 t-10
‘ . co ey (S _'_"“(

[} cwest {J Trooe [C] 24* STANDARD FLAT Fdﬁ GW\C‘P\L Uae winl
PARACHUTE PART NR
UNUSUAL OCCURRENCE MAIN CANOPY DATA

] vss R wno DAMAGE TWIBT IN LINKS

R PA
e ESERVE PARACHUTE DATA (X] Nowe 3 meotum O] ves X wo
3 vuieHT [T} HEAVY NR OF FULL TwisTs None
3 ves A no
. SEMI-INVERSION COMFLETE INVERSION
UNUSUAL OCCURRENCE _ ) ves X no 1 ves K] w~o
: SQUIDDING CANOPY TNJURIES
[} ves R wno unie
[ ves (& wo ] ves X} wo

REMARKS 4 .

Project JON 134ADO - C-130 - Altitude 10,000 - Delay = 3 sec, The jumper exited the
A/C (airborne position) and delayed for approximately 3 sec, The ripcord was
pulled and immediate canopy inflation occured. No problems, The jumper could check
his canopy with no problems. The jumper tried to. turn the canopy with mo lines
released and got no response, Approximately 30 seconds after exit the six lines
were released with a sharp jerking movement, No problems. 3600 turns were made with
the left front riser pulled to shoulder level, Average turn time was 33 sec.The tabs
provided for pulling the risers down were approximately 6" too high, The seat being
with the jumper at this time secmed to increase oscillation. The seat kit was releas-
ed at 4,000 £t. No problems, Turns attempted from this time to ground impact were
approximately 90° due to the jumper being exhausted. The pressure sult is-very ..
comfortable and remained cool almost to impact. During the 3609 turns the canopy
seemed to turn in approximately 45° jerking movenents, )
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IT HAME = FIRST NAME - MIDDLE INITIAL cfRRARE ACCESS REOUN BETEAL NUMBER
SENIOR_CROWN PROGE]1!A
SIMPKINS, JIMMIE C. &R i Modash STAT
PARACHUTE TYPE " MAIN CANOPY TYPE \.. USE- ONL\
(X] oack ] sear [ a» {i‘@&n@EkA\rC\ (] 20* PERIONNEL 3 w0
[ cHesT {3 Ttroor () 24* STANDARD FLAT (] oTHER
PARACHUTE PARY NR
UNUEUAL OCCURRENCE MAIN CANOPY DATA
) ves X} No DAMAGE TWIST IN LINKS
RESERVE PARACHUTE DATA [(X] None ) meoium ) ves X) wo
USED .
] wiaHY ] HEAVY NR OF FULL TWISTS
D ves (3 wo . [SEMRINVERSION COMPLETE INVENSION
UNUSUAL OCCURRENCE [} ves X nNo | ] ves X] w~No
SQUIDDING CANOPY INJURIES
() ves ) - [B we ) vYEs x] nNo 1 ves X1 ~No

REMARKS {

“Project ~ JON 134ADO - Altitude 10,000 ft = Speed 125 KIAS, The jumper exited the
aircraft in an airborne position and delayed for 3=5 seconds. The ripcord pull
was easy; however, the ripcord was hard to see from the helmet. The jumper
released the 6 lines with no problems., 360° turns were accomplished by use of
the left front riser, Approximate time was 30 seconds per 3600, The jumper:
around 6000 ft set a heading for the bull's eye on the drop zone and was able by
pulling on the right front riser and then the left front to hold the heading for
approximately 2000 ft. The seat kit was released at 4000 ft. No problems., Turns
attempted with the canopy after seat release were minimum due to seat kit revolu-
tions below the jumper and also the jumper's strength was exhausted. The pressure
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REMARKS

I exited the aircraft in an airborne position. The ripcord was pulled approximately
3 seconds after exit. The parachute opening shock was mild. The 6 suspension lines
were released approx1mate1y 20 seconds after exit. -I was able to turn the canopy
through 360 degrees in approximately 35 seconds. To cont1nua11y work the canopy re-
quires. a great deal of physical effort on the jumper's part. The survival kit actua-
tion handle was pulled at approximately 4,000 ft altitude. The left side of the kit
released but the right hand side remained attached. From 4,000 to 1,000 ft I attempted
to jar the kit loose. At approximately 1,000 ft, I reTeased the kit attach1ng hardware
from the parachute harness and held the k1t in my hand. At approximately 10 to 20 ft
'?.y above ground I attempted to toss the kit away from me. I did not toss the kit far.

. lenough and was forced to land on it in a sitting position. I received no injuries as
A result of the jump or landing,
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REMARKS 4

I exited the C-130 aircraft from the ramp in a stable position. The suspension
lines were released just after the canopy achieved a stable full open condition.
Jeveral 360 degree turns were accomplished with a time duration varying from

20 to 35 seconds. I found the canopy easier to turn during this test (without
survival kit) than during a previous test with an undeployed survival kit.
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DEPARTMENT OF THE AIR FORCE /
DETACHMENT 51 HQ SMAMA [AFLC)

NORTON AIR FORCE BASE, CALIFORNIA 92409

HME EEB 8 1972

uadified ®MC=1 Personnel Parachute

SAC(LGMR/Major J. Janis)

1, On 18 December 1969, an incident occurred during a test flight of an
SR~71 aircraft which resulted in crew bail-out., The parachute descent
ended in a near mishap to crew members on landing as indicated in the
accident board investigation:

a. "There was considerable oscillation after release of the seat
kit...The landing was in a marginal area, in a rock pile, and I hit back-
wards and was immediately knocked back over onto my head and the chute
fell over a cliff. My concern was that it was going to billow and drag
me over the cliff and it appeared to be 150-200 feet down; however, the
chute did not blossom...

b. "In'the drogue chute, I was trying to keep my seat oriented toward
the Pilot...Once I got the chute, it was very difficult to turn the chute
to look at him, I could pull down the riser and rotate the chute to
vhere I was lookinmg at him; however, as soon as I would let go it would
rotate back and I would be facing primarily in a southern direction.,. I
hit approximately six feet from a ravine. My chute canopy went over the
bank of the ravine., The chute collapsed immediately before I could
activate the quick releases...had the canopy remained open and had there
been any surface wind, I'm sure it would have pulled me into the ravine.’
The ravine was approximately 40 to 50 feet deep with failrly steep sides",

2. Because of the problems incurred, the Accident Investigation Board ‘%'

recommended that a four-line release be incorporated into the SR-71 -
personnel parachute to enhance control of these chutes and reduce
osclllations, . <

3., AD?P was requested to accomplish an Engineering Study and they recoummended
a six-line release rather than a four-line release modification to the MC-1
parachute, because of its larger size,

4, The parachute tests were performed at the Naval Test Center, El Centro,

California. They included whirl tower tests at 175, 225, and 250 knots in
addition to nine live jumps in "shirt-sleeve" environment and nine live
jumps in full pressure suits,

5, The Jump Tests revealed:

a2, The modified MC-1 parachute is very stable,
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b, The six-line release provided a slight turning improvement
but actuation was difficult and tiring. Turns of 360 required 25-40
seconds to complete. Line release also induced a three to four knot
forward speed; the desirability of this feature would vary with jump
conditions, such as a 10 to 15 knot wind. ‘

c. Turns with the scat kit and raft releasced were more difficult
to accomplish, The suspended survival kits made damping of crewmember
oscillation more difficult.,

d. Pressure suits did not present a problem in descent activity,

7. The test results have indicated that there is some merit to the
six~-line release modification. There is considerable doubt, however,
that the parachute control exercised by test personnel would be utilized
by crewmembers in an emergency situation, Test jumps were made with:
much preparation and full awareness of descent conditions, factors not -
usually available to crewmembers, Test personnel accomplished a variety
of control maneuvers not expected of crewmembers.

Al
8. ASPO engincering feels that the presently designed chute provides -
the optimum chances for survival under all circumstances and does not
feel the proposed modifications to resolve speculation on possible adverse
conditions will enhance the effectiveness of the existing system, We
concur with the analysis and advice of the El Centro Parachute Test Center
personnel and recommend that the modification not be accomplished,

FOR THE COMMANDER
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